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Abstract
Background: Pregnancy induced hypertension (PIH) is one of the most common causes of both maternal and
neonatal morbidity, affecting about 5 – 8 % of pregnant women. It is associated with adverse pregnancy outcomes
as well as maternal morbidity and mortality. Harare City experienced an increase in referrals due to PIH to central
hospitals from 2009 to 2011. We conducted a study to determine the prevalence of PIH and pregnancy outcomes
among women with PIH.
Methods: An analytic cross sectional study was conducted. Interviewer administered questionnaires were used to
capture demographic data, obstetric history and knowledge on PIH management. Records were reviewed for
pregnancy outcomes while key informants were also interviewed on patient management.
Results: PIH prevalence was 19.4 %. Women with PIH were three times more likely to deliver a low birth weight
baby (OR 3.00, p = 0.0115), 4.3 times more likely to have still birth (OR 4.34, p = 0.0517) and four times more likely to
have a baby with low Apgar score at 5 minutes (OR 4.47, p = 0.0155) compared to women without PIH. There was
no statistically significant difference in delivery before 37 weeks gestation between women with PIH and those
without (OR 1.70, p = 0.1251). 12,5 % of the women delivered by caesarean section. Methyldopa was the drug of
choice for management of PIH. Less than half of the health workers had sufficient knowledge on definition or
management of PIH. Delay in seeking care and shortage of resources were the major reported challenges in the
proper management of PIH.
Conclusion: PIH prevalence was high. Women with PIH were at higher risk of adverse pregnancy outcomes than
those without. Poor knowledge of management of PIH and inadequate resources are a threat to the proper
management of PIH. This underscores the need for increased human resources and capacity building as well as
resource mobilisation for proper management of pregnant women. Urinalysis must be routinely done for all
pregnant women regardless of their blood pressure.
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Background
Worldwide, 10 % of all pregnancies are complicated by
hypertension, with pre-eclampsia and eclampsia being
the major causes of maternal and prenatal morbidity and
mortality [1]. It is also estimated that pregnancy induced
hypertension (PIH), one of the hypertensive disorders of
pregnancy, affects about 5 – 8 % of all pregnant women
worldwide [2]. Pregnancy induced hypertension (PIH) is
defined as BP ≥ 140/90 mmHg, taken after a period of
rest on two occasions or ≥160/110 mmHg on one occa-
sion in a previously normotensive woman [3].
Pre-eclampsia affects 5-7 % of all pregnancies. It is
broadly defined by hypertension and proteinuria [4].
Eclampsia includes pre-eclampsia with the presence of
convulsions not attributable to other neurologic disease.
PIH is a major pregnancy complication associated with
premature delivery, intra-uterine growth retardation
(IUGR), abruptio placentae, and intra-uterine death, as
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well as maternal morbidity and mortality [5, 6]. It is esti-
mated that 9.1 % of maternal deaths in Africa are due to
hypertensive disorders of pregnancy [1]. In Zimbabwe,
neonatal causes of under five mortality which comprise
preterm birth complications, birth asphyxia and neonatal
sepsis contribute to 29 % of the deaths. 39 % of neonatal
deaths are caused by preterm birth complications [7].
The Zimbabwe Maternal and Perinatal mortality study
of 2007 found PIH to be among the top five causes of
maternal mortality and the third highest reason for
referral in labour [8].
Tachiwenyika et al. also found that PIH was associated
with an increased risk of perinatal mortality [9]. On the
contrary, Hauth et al. found in their study that fetal and
neonatal mortality were similar in women with hyper-
tension and those without. However, selected maternal
and newborn morbidities such as increased cesarean de-
liveries, abruptio placentae, and acute renal dysfunction,
respiratory distress syndrome, ventilatory support, and
fetal growth restriction were significantly greater in
women with hypertension [10].
PIH has also been found to be a risk factor for low
birth weight. Rahman et al found PIH to be an inde-
pendent risk factor for low birth weight. Women who
delivered low birth weight babies were 5 times more
likely to have had pregnancy-induced hypertension [11].
A notable increase in referrals of pregnant women
due to PIH from the Harare local authority health
facilities to central hospitals was noted in Harare (from
20.7 % in 2009 to 44 % in 2011). The concern over the
increase in PIH and the possible consequences necessi-
tated an investigation into the prevalence and preg-
nancy outcomes among women with this condition,
seeking maternity services in Harare. Prior to this
study, no investigation had been done by the City
Health Department to establish the characteristics of
the women affected or how they were being managed.
It was also not clear whether the rise in referrals due to
PIH was a reflection of high prevalence of PIH or case
management at primary care level.
This study was conducted to establish the prevalence
of pregnancy-induced hypertension (PIH) as well as
foetal and maternal outcomes among women seeking
maternity services in Harare. Specifically we wanted to
determine the characteristics of women with PIH in
Harare, the prevalence of PIH in women seeking ANC
services in Harare, the maternal outcomes for women
with PIH, the foetal outcomes for women with PIH
and assess case management of pregnant women with
PIH.
Results of the study will be used to inform reproduct-
ive health programming in Harare, future management
of pregnancy induced hypertension as well as areas for
further investigation.
Methods
An analytic cross-sectional study was conducted at
Harare Central Hospital and 6 out of the 12 Harare City
maternity units. The Central Hospital was purposely
selected while the other maternity units were selected
based on their volumes of deliveries. The sites with the
highest numbers of deliveries (high volume sites) were
included in the study. All women delivering at Harare
Central Hospital and the selected six maternity units in
September 2012 were the study, participants. Those who
were very ill and unable to participate in interviews as
well as women delivering at the study sites who were
not Harare residents were excluded from the study as
shown in Fig. 1. The residence was ascertained by asking
the usual place of residence for the prospective study
participant.
Data collection
Two data collectors and a lead researcher conducted the
data collection. Interviewer-administered questionnaires
were used to collect demographic data and obstetric
history from women soon after delivery.
Key Informant Interview Guides were used to collect
information on PIH management from key informants.
Key informants included the Reproductive Health officer,
The Assistant Director of Health-Nursing and the nurses
in charge of the maternity units where data was being
collected.
Nurses found on duty were interviewed using
interviewer-administered questionnaires to establish
how pregnant women with PIH were managed at the
health facility level.
Records and delivery registers were reviewed for pa-
tient management and pregnancy outcomes. Maternal
and foetal outcomes were assessed using delivery regis-
ters and individual maternity booklets. Individual mater-
nity booklets were also reviewed to establish how they
were managed during labour and delivery as well as post
partum.
For the purposes of this study, the following defini-
tions were used:
Mild PIH is classified as blood pressure BP ≥ 140/
90 mmHg and severe PIH is blood pressure ≥ 160/
110 mmHg. Clinical manifestation usually begins after
20 weeks of gestation and resolves by the 6th week post
partum.
Apgar Score was defined as a ten point scale used to
determine the prognosis of a new born infant and was
obtained from individual maternity booklets of the
mothers
Low birth weight was defined as a birth weight of
below 2.5 kg
Preterm birth was defined as birth below 37 weeks
gestation
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Sample size calculation and sampling procedures
The following formula for calculating sample size for a
single proportion was used to calculate the sample size
for women to be enrolled into the study:
n ¼ z2=d2  pq
Where z = risk of Type I error
d = absolute precision
p = expected prevalence
q = 1-p
Using 95 % confidence interval, 80 % power and esti-
mated precision of 5 % and assuming the prevalence of
PIH among pregnant women to be 24.9 % (based on a
study by Hauth et al in USA on pregnancy outcomes
among healthy nulliparas who developed hypertension),
the estimated sample size for women to be enrolled into
the study was:
n ¼ 1:962=0:052  0:249 0:751ð Þ
¼ 287
The six study sites under Harare City Council jurisdic-
tion were selected based on their volumes of deliveries,
with the sites with the highest volumes of deliveries
being included into the study. The following were the
expected number of participants per participating health
facility: Harare Central Hospital 109, Edith Opermann
Maternity Clinic 50, Rutsanana Maternity Unit 30,
Mabvuku Polyclinic 29, Budiriro Polyclinic 25, Kuwadzana
Polyclinic 24 and Rujeko Polyclinic 20 participants.
The quality and type of services offered at all the
twelve maternity units is similar, with the Central
Hospital being the only one that offers unique services
such as cesarean section and management of pre-
eclampsia or eclampsia. The number of participating
women at each study site was proportionally assigned
according to the volume of deliveries. The delivery
register was reviewed to establish the number of new
deliveries on the day of the study. All women meeting
the inclusion criteria were interviewed until the re-
quired sample size for the site was reached.
All nurses found on duty were interviewed.
Data analysis
Quantitative data was captured and analyzed using the
Epi-info statistical package to generate frequencies,
means and odds ratios. Microsoft Excel was used to gen-
erate graphs.
Permission to proceed and ethical considerations
Permission was sought and obtained from the District
Medical Officers, Nurses in Charge of Health facil-
ities, the Chief Executive Officer of Harare Central
Hospital and the Harare Central Hospital Ethical Review
Board and the Matron in charge of Harare Maternity
Hospital.
Written and informed consent was sought and ob-
tained from all study participants. Confidentiality was
assured and maintained throughout the study. Names of
participants were not captured on questionnaires.
Fig. 1 Consort Diagram for PIH Study Participants: Harare, Zimbabwe, 2012
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Necessary measures were taken to avoid disrupting the
daily patient care activities. Nurses were only inter-
viewed at times when they were not caring for patients.
Results
During the study period, there was a total of 2375 deliv-
eries in Harare. None of the women at the study sites
was found to be too ill to respond to the questionnaire.
Twenty-five health workers and 289 women were inter-
viewed post partum. Fifty-six (56) of the post partum
women were found to have PIH thus the prevalence of
PIH was 56/289 × 100 = 19.4 %. Those with PIH were
older than those without PIH (median age 29 and 25 re-
spectively, p = 0.0009) (Table 1). The prevalence of pre-
eclampsia was 1.7 % and the prevalence of eclampsia
was 0.3 %.
Of the babies born to mothers with PIH, nine (16.1 %)
had low birth weight compared to 14 (6 %) among those
born to mothers without PIH. Of those women who had
PIH, 8 (14.3 %) delivered their babies before 37 weeks
gestation compared to 19(8.2 %) among women without
PIH (Fig. 2).
Thirty-six respondents (12.46 %) delivered by caesar-
ean section. Three (1.04 %) had an assisted delivery. The
major reasons for caesarean section delivery were
macrosomia, breech presentation and slow progress
(Fig. 3).
Among the women with mild PIH, 5 (10.4 %) devel-
oped pre-eclampsia while one (2.1 %) developed eclamp-
sia. None of those with severe PIH developed eclampsia.
The most common symptom experienced was a head-
ache, with 25 (52.1 %) of those who had mild PIH ex-
periencing a headache and five out of the eight women
with severe PIH reporting having experienced a head-
ache. Other symptoms experienced were epigastric pain
(23.2 %), chest pain or dyspnoea (21.4 %), visual disturb-
ance (19.6 %), vomiting (16.1 %) and dizziness (8.9 %)
(Fig. 4). Oedema was present in 22 (39.3 %) of the re-
spondents who experienced PIH.
Methyldopa was the drug of choice for management of
PIH. It was administered to 20 (45.5 %) of those who
had mild PIH and 3 out the 4 with severe PIH. Methyl-
dopa and nifedipine were given in combination to four
(9.1 %) women with mild PIH and one with severe PIH.
Hydralazine was given to one woman with mild PIH
(Table 2).
Women aged above 35 were almost five times more
likely to suffer from PIH compared to younger
women (p = 0.0024). Nullips were less likely to have
PIH and the association was statistically significant
(OR 0.31, p = 0.0454. Those with a previous history of
PIH were 6.85 times more likely to suffer from PIH
with the current pregnancy compared to those with
no previous history of PIH (p = 0.0000).
Table 1 Demographic characteristics of study participants:
Harare, Zimbabwe, September 2012
Variable With PIH
N = 56 (n,%)
Without PIH
N = 233 (n.%)
Occupation Formally employed 2 (3.6) 21 (9.0)
Informally employed 2 (3.6) 7 (3.0)
Self Employed 10 (17.9) 27 (11.6)
Student 1 (1.8) 2 (0.9)
Unemployed/housewife 41 (73.2) 176 (75.5)
Education level Never been to school 0 (0) 1 (0.4)
Primary 3 (5.4) 25 (10.7)
Secondary 50 (89.3) 198 (85.0)
Tertiary 3 (5.4) 9 (3.9)
Marital status Divorced 0 (0) 3 (1.3)
Married 55 (98.2) 228 (97.9)
Never married 1 (1.8) 2 (0.9)
Median age in years 29 25
Fig. 2 Foetal outcomes of study participants, Harare, Zimbabwe, 2012
Fig. 3 Reasons for caesarean section among study participants:
Harare, Zimbabwe, 2012
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Current PIH was associated with poor foetal outcomes.
Women with PIH were three times more likely to deliver
a low birth weight baby (OR 3.00, p = 0.0115), 4.3 times
more likely to have still birth (OR 4.34, p = 0.0517) and
four times more likely to have a baby with low Apgar
score at 5minutes (OR 4.47, p = 0.0155) compared to
women without PIH. There was however no statistically
significant difference in delivery before 37 weeks gestation
between women with PIH and those without (OR 1.70,
p = 0.1251) (Table 3).
Results of interviews with health workers and key
informants
Less than half of the health workers had sufficient know-
ledge on the definition or management of PIH. Eleven of
the 25 health workers interviewed defined PIH as blood
pressure of 130/90 mmHg. Only seven mentioned that it
is from 20 weeks gestation and one mentioned that it
occurs up to 6weeks post delivery. Only seven respon-
dents could correctly state how PIH is managed accord-
ing to the reproductive health guidelines.
Conditions mentioned for referral of women with PIH
include blood pressure equal to or above 130/90 with
proteinuria and oedema or if in labour, failure to re-
spond to treatment and a diastolic pressure of greater
than or equal to 110mmHg during ANC or a diastolic
pressure of greater than or equal to 110 in labour. Key
informants thought that the reasons for an increase in
admissions due to PIH could be associated with an
increased awareness of the condition by nurses thus
improved diagnosis, improved health seeking behavior of
pregnant women and the increase in bookings with con-
sequent increase in detection of the condition as well as
the desire of primary level midwives to save lives of both
the mother and baby.
Focused ANC, educating women on the importance of
regular blood pressure checks and early booking were
mentioned as potential ways of reducing the burden of
PIH. Key informants thought nothing can be done about
the growing burden of referrals due to PIH as they
thought it’s not about referrals but about saving lives. To
quote “Midwives should not take risks. Referrals reflect
alertness. Better technology and obstetricians are found
at tertiary level.”
Various challenges were mentioned in the manage-
ment of PIH. Delay in seeking care was reported to re-
sult in the use of more resources. Seventeen respondents
reported that shortage of resources challenged proper
management of PIH. Functional urine sticks, BP ma-
chines and human resources for close monitoring of cli-
ents were reported to be in short supply. Urinalysis was
conducted only for those with elevated blood pressure
due to the shortage of functional urine sticks. Seventeen
respondents mentioned transport as a challenge in the
referral of clients. Delays in ambulance response last up
to four hours and clients often do not have money for
Fig. 4 Common symptoms experienced by PIH study participants:
Harare, September 2012




N = 41 (n,%)
Severe PIH
(BP≥ 160/110mmHg)
N = 15 (n,%)
No Medication/Bed rest 16 (39.0) 3 (20.0)
Methyl Dopa 19 (46.3) 9 (60.0)
Nifedipine 2 (4.9) 1 (6.7)
Methyldopa + nifedipine 4 (9.8) 1 (6.7)
Hydralazine 0 1 (6.7)
Table 3 Bivariate analysis of foetal outcomes of study
participants: Harare, Zimbabwe, 2012









9 (16.1) 14 (6.0) 3.00 0.0115
Normal BW 47 (83.9) 219 (94.0)
Still birth Yes 3 (5.4) 3 (1.3) 4.34 0.0517
No 53 (94.6) 230 (98.7)
Delivery at
< 37 weeks
Yes 8 (14.3) 19 (8.2) 1.70 0.1251
No 48 (85.7) 214 (91.8)
1minute apgar
score <5
Yes 5 (8.9) 7 (3.0) 3.17 0.0376
No 51 (91.1) 226 (97.0)
5 minute apgar
score <7
Yes 5 (8.9) 5 (2.1) 4.47 0.0155
No 51 (91.1) 228 (97.9)
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alternative transport. Other challenges mentioned in-
clude clients refusing to be referred to tertiary level,
unbooked mothers who cannot afford maternity booking
fees, poor drug compliance and too many patients thus
compromising the quality of patient care.
Discussion
In our study, previous history of PIH was associated with
increased risk of PIH in the current pregnancy. Accord-
ing to Cande et al, the occurrence of PIH in one preg-
nancy is a strong predictor of recurrence in the next
pregnancy and recurrent hypertensive disorders is asso-
ciated with substantially higher risks of adverse perinatal
outcomes [12]. This underscores the need for early
booking in pregnancy for early identification and prompt
management of problems.
Prevalence of PIH was found to be high thus the
increase in the referrals due to PIH could be a reflec-
tion of the high prevalence of PIH. It could also be a
reflection of the increase in booked pregnancies
which is a consequence of the decrease in maternity
fees. Individual factors such as obesity, multiple foe-
tuses or mother’s ages were associated with high
prevalence of PIH. A prospective study conducted by
Bener and Saleh revealed that obesity increased the
odds of developing PIH by 10 times [13]. While in
our study we did not investigate the factors associated
with PIH the rise in obesity among Zimbabwean
women could explain the high prevalence. Obesity
among women in Zimbabwe has increased from 1.2 %
[14] in 2005 to 15.1 % in 2010 [15]. Other studies have
also shown that obesity is a risk factor for PIH [16, 17]
hence if such women were to become pregnant, they
would be at higher risk of developing PIH.
Compared to the recommendations by the World
Health Organisation (WHO), the caesarean section de-
livery rate of 12.5 % is above the recommended cut off.
WHO recommends caesarean section rates between 5 %
and 10 % and rates of 15 % are considered to do more
harm than good. Literature suggests that cesarean sec-
tion rates higher than the proposed 15 % upper thresh-
old are associated with increased morbidity and mortality
for both mothers and babies [18].
A population-based retrospective cohort study con-
ducted in Zhejiang province in China in 1995-2000 dem-
onstrates the importance of use of cesarean section
during delivery among women with PIH. It was found
that moderate and severe PIH early developed during
pregnancy could increase the risk of perinatal mortality
while the cesarean delivery could decrease the risks in
women with PIH [19]. In our study, however, it was
noted that among the reasons for caesarean section,
some could have been avoided such as hands-to-belly
movements to turn a breech. It was however also noted
that providing continuous support to a woman during
labour may be impossible due to the volume of deliveries
compared to the number of midwives on any given shift.
A study by Rahman et al revealed that pregnancy-
induced hypertension was an independent risk factor for
low birth weight. Results from our study show that PIH
was associated with delivering a low birth weight baby.
Considering that low birth weight is a major determin-
ant of mortality, morbidity and disability in infancy and
childhood as well as long-term impact on health out-
comes in adulthood, the increased risk due to PIH is a
cause for concern. The costs of low birth weight on the
health delivery system have also been documented [20]
thus preventing and/or managing PIH becomes a prior-
ity as one of the ways of reducing the risk of low birth
weight and the associated consequences.
According to the guidelines for the management of
PIH in Zimbabwe, women with mild PIH should not re-
ceive any medication yet in this study more than half of
the women received some form of medication. This
could be a reflection of insufficient knowledge on the
management of this condition as confirmed by the fact
that less than half of the respondents could clearly ar-
ticulate the definition and management of PIH. Hydral-
azine was given to one woman with moderate PIH and
this was in line with the guidelines as she complained of
one of the cardinal signs of imminent eclampsia –
headache.
It was found in this study that urinalysis was only be-
ing done for those women with elevated blood pressure
yet it is supposed to be routinely done for all pregnant
women. This is an indicator of the scarcity of resources
which results in the inability of maternity facilities to
offer basic maternity services.
The scarcity of essential resources such as BP ma-
chines, ambulances and staff can contribute to the
third delay in maternal and neonatal care thus in-
creasing the risk of maternal and neonatal mortality.
The third delay is the delay in receiving care, in this
case, the delay in receiving care for a woman with
PIH. This delay may be due to a variety of factors
which include poorly trained or not sufficiently com-
petent staff who lack understanding of the clinical
relevance of PIH, poorly staffed health centres (brain
drain, employment freeze), lack of drugs, equipment,
and other supplies (tools of the trade), poor health
care financing mechanisms as well as delays in refer-
ral to next level. Most of these factors were found to
be present in our study thus this raises concern
about the quality of management of pregnant women
that is possible, particularly women requiring emer-
gency care.
Results from our study also revealed that health
workers from the central hospitals thought some of the
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referrals due to PIH were unnecessary yet discussions
with key informants revealed that the primary level
nurse did not take any chances if they thought the preg-
nancy was high risk. Thus, there is controversy over the
indications for referral of women with PIH. Judging also
from our results where we found that the standard
protocol for management of PIH is unknown to the
majority of the health workers, unnecessary referrals to
tertiary hospitals cannot be ruled out.
Possible selection bias among women recruited into
this study cannot be ruled out. The study was conducted
over a short period of time thus we could have missed
essential characteristics among women who did not get
the chance to be part of this study.
Conclusion
The prevalence of PIH was high. Women with PIH were
at higher risk of adverse pregnancy outcomes than those
without. Poor knowledge of management of PIH and
inadequate resources are a threat to the proper manage-
ment of PIH. This underscores the need for human
resource capacity building and resource mobilisation for
proper management of women accessing maternity ser-
vices in Harare. Resources for routine urinalysis must be
made available by hospital authorities.
Study limitations
The study was a cross-sectional study conducted in half of
the public maternity facilities in Harare. Possible selection
bias can therefore not be ruled out. Those that were left
out may have characteristics different from those that
were enrolled into the study.
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